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Art Unit: 1753 

DETAILED ACTION 

Specification 

1 . The disclosure is objected to because of the following informalities: On page 5, at 
line 6, the term "iodide (l 2 )" should be changed to "iodine (l 2 )". On page 5 at each of 
lines 18 and 20, on page 6 at line 3, on page 7 at each of lines 5 and 13, and on page 9 
at line 13, the term "transitive" should be changed to "transition". Appropriate correction 
is required. 

Claim Objections 

2. Claim 1 is rejected to because of the following informalities: In claim 1 , at line 5, 
the word "being" should be deleted. Appropriate correction is required. 

Suggested Claim Language 

3. In claim 1, at lines 3 and 6, the term "confronting" should be changed to 
"counter. 

Claim Rejections - 35 USC §112 

4. The following is a quotation of the second paragraph of 35 U.S.C. 112: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 

5. Claims 1 -4 are rejected under 35 U.S.C. 1 12, second paragraph, as being 
indefinite for failing to particularly point out and distinctly claim the subject matter which 
applicant regards as the invention. 

In claim 1 , at line 4, it is not clear what is to be encompassed by the term "1,3- 
vinylalkylimiazolium iodide family". It is not clear how close the electrolyte must be to 
1,3-vinylalkylimidazolium to be considered to be of the "1,3-vinylalkylimiazolium iodide 
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family". It is suggested that "family" be deleted from said term. The same applies to 
dependent claims 2-4. 

Claim 2 is indefinite because it is not clear what is meant by the term "(I 2 )". It is 
suggested that said term be changed to "(l 2 )". 

In claim 3 at each of lines 4 and 5, and in claim 4 at line 2, it is not clear what is 
meant by the term "transitive". It is suggested that said term be changed to "transition" 
in each of claims 3 and 4. 

Claim 3 is definite because it is not clear how "a transitive metal oxide layer" 
recited at the last two lines, i.e., at lines 5-6, is related to or distinguished from the 
transitive metal oxide recited at line 4, or how it is related to or associated with the 
semiconductor electrode at line 2. There is no structural cooperative relationship of said 
"a transitive metal oxide layer" recited at lines 5-6 with any of the other parts of the 
semiconductor electrode. In view of page 5 lines 17-24, page 7 lines 7-17, and page 9 
lines 13-19, of the instant specification, the term ", and a transitive metal oxide layer" at 
lines 5-6 of claim 3 should be deleted, and then the term "substrate," at line 3 of claim 3 
should be changed to "substrate and". 

Claim Rejections - 35 USC § 102 
6. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 
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7. Claim 1 is rejected under 35 U.S.C. 102(b) as being anticipated by Gratzel et al 
(U.S. Patent 5,728,487). 

Gratzel et al teaches a dye sensitized solar cell comprising a semiconductor 
electrode; a counter electrode (i.e., instant confronting electrode); and an electrolyte 
between the semiconductor electrode and counter electrode, wherein the electrolyte 
can be 1-hexyl-3-vinylimidazolium iodide, which reads on the instant 1,3- 
vinylalkylimidazolium iodide (see the imidazolium chemical formula at the top of col. 3; 
col. 1, lines 4-13; and col. 4, lines 4-5 and 11). Since Gratzel et al teaches the 
limitations of the instant claim, the reference is deemed to be anticipatory. 

8. Claims 1 , 3, and 4 are rejected under 35 U.S.C. 102(b) as being anticipated by 
Miyake et al (U.S. Patent 6,350,946). 

Miyake et al teaches a dye-sensitized solar cell comprising a semiconductor 
electrode, a counter electrode; and an electrolyte between the semiconductor electrode 
and counter electrode, where the electrolyte can have the formula Y10-1 at col. 34, 
which reads on the instant 1,3-vinylalkylimidazolium iodide (see col. 3, lines 16-23; col. 
3, line 63 through col. 4, line 3; col. 6, lines 32-38; col. 7, lines 9-18; col. 9, lines 28-65; 
and col. 37, lines 47-67; col. 41 , lines 47-54; and Example 1 bridging cols. 45 and 46). 

With respect to claims 3 and 4, Miyake et al's semiconductor electrode 
comprises a conductive transparent glass substrate, deposited titanium dioxide nano- 
particles, and absorbed ruthenium complex dye (see col. 11, lines 5-20; col. 45, lines 
29-33; and col. 45, line 64 through col. 46, line 13). 
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Since Miyake et al teaches the limitations of the instant claims, the reference is 
deemed to be anticipatory. 

Claim Rejections - 35 USC § 103 

9. The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 

obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

10. Claims 1-4 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Gratzel et al (U.S. Patent 5,728,487) in view of Miyake et al (U.S. Patent 6,350,946). 

With respect to claim 1, Gratzel et al teaches a dye sensitized solar cell 
comprising a semiconductor electrode; a counter electrode (i.e., instant confronting 
electrode); and an electrolyte between the semiconductor electrode and counter 
electrode, wherein the electrolyte can be 1-hexyl-3-vinylimidazolium iodide, which reads 
on the instant 1,3-vinylalkylimidazolium iodide (see the imidazolium chemical formula at 
the top of col. 3; col. 1, lines 4-13; and col. 4, lines 4-5 and 11). 

With respect to claim 2, in Gratzel et al's Example 1 at col. 4, 1-hexyl-3- 
methylimidazole iodide is used at 75 parts by weight, while iodine is used at 25 parts by 
weight. In Example 2 at col. 5, a mixed electrolyte containing 1 part volume of 95 parts 
by weight 1-hexyl-3-methylimidazole iodide and 5 part by weight iodine, mixed with 2 
parts in volume of a solution containing 30 mmol iodine is used. 
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With respect to claims 3 and 4, the semiconductor electrode comprises a 
conductive substrate that can be transparent, absorbed Ru (ruthenium) complex dye, 
and a layer of nano-sized titanium oxide (see col. 1 , lines 1-24; and col. 4, lines 63-67). 

Gratzel teaches the limitations of the instant claims other than the differences 
which are discussed below. 

With respect to claim 2, Gratzel et al does not specifically require that its 
electrolyte contains 1 to 30 mol% iodine based on the total weight of its 1-hexyl-3- 
vinylimidazolium iodide. Miyake et al teaches a dye sensitized solar cell having titanium 
oxide nanoparticles, dye, and electrolyte that comprises the combination of an iodide 
and iodine, where the electrolyte concentration is 0.1 to 15 M, and the preferred iodine 
concentration of 0.01 to 0.5 M (see col. 3, lines 16-23; col. 3, line 63 through col. 4, line 
3; col. 6, lines 32-38; col. 9, lines 28-65; and col. 37, lines 47-67). Miyake et al's iodide 
can even be the instant 1,3-vinylalkyimidazolium iodide (see compound Y10-1 at col. 
34). In Miayake et al's Example 1 , there is used 0.02 grams (i.e., 7.874 x 10" 5 mole) of 
l 2 and 0.7 grams (i.e., 2.632 x 10" 3 mole) of the iodide Y8-1. Thus, the mole percent of 
iodine with respect to the iodide Y8-1 is 3 mol%. It would have been obvious to one of 
ordinary skill in the art at the time the invention was made to have used, for example, 3 
mol% of iodine with respect to Gratzel et al's iodide because such is a conventional 
concentration of iodine with respect to iodide, as shown by Miyake et al. 

With respect to claims 3 and 4, Gratzel et al does not specifically teach that is 
transparent conductive substrate on which the titanium dioxide nanoparticles is 
deposited and dye absorbed, is transparent conductive glass. However, as seen in 
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Miayake et al's Example 1 , in particular, col. 45, line 64 through col. 46, line 13, it is 
conventional in the art to use transparent conductive glass for this purpose. It would 
have been obvious to one of ordinary skill in the art at the time the invention was made 
to have used transparent conductive glass for Gratzel et al's substrate onto which the 
titanium dioxide parties are deposited and dye absorbed because transparent 
conductive glass is conventional for this purpose, as shown by Miyake et al. 
1 1 . Claims 1 -4 are rejected under 35 U.S.C. 1 03(a) as being unpatentable over 
Miyake et al (U.S. Patent 6,350,946). 

Miyake et al teaches a dye-sensitized solar cell comprising a semiconductor 
electrode, a counter electrode; and an electrolyte between the semiconductor electrode 
and counter electrode, where the electrolyte can have the formula Y10-1 at col. 34, 
which reads on the instant 1,3-vinylalkylimidazolium iodide (see col. 3, lines 16-23; col. 
3, line 63 through col. 4, line 3; col. 6, lines 32-38; col. 7, lines 9-18; col. 9, lines 28-65; 
and col. 37, lines 47-67; col. 41 , lines 47-54; and Example 1 bridging cols. 45 and 46). 

With respect to claims 3 and 4, Miyake et al's semiconductor electrode 
comprises a conductive transparent glass substrate, deposited titanium dioxide nano- 
particles, and absorbed ruthenium complex dye (see col. 1 1 , lines 5-20; col. 45, lines 
29-33; and col. 45, line 64 through col. 46, line 13). 

Miyake et al teaches the limitations of the instant claims other than the difference 
which is discussed below. 

With respect to claim 2, Miyake et al teaches a solution of iodine and imidazolium 
iodide for its electrolyte (see col. 37, lines 47-67). Miyake et al teaches that the 
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electrolyte concentration is 0.1 to 15 M, and the preferred iodine concentration of 0.01 
to 0.5 M (see col. 3, lines 16-23; col. 3, line 63 through col. 4, line 3; col. 6, lines 32-38; 
col. 9, lines 28-65; and col. 37, lines 47-67). In Miayake et al's Example 1 , there is used 
0.02 grams (i.e., 7.874 x 10" 5 mole) of band 0.7 grams (i.e., 2.632 x 10' 3 mole) of the 
iodide Y8-1 . Thus, the mole percent of iodine with respect to the iodide Y8-1 is 3 mol%. 
Miyake et al does not specifically require that its electrolyte contains 1 to 30 mol% 
iodine based on the total weight of its iodide Y10-1 . It would have been obvious to one 
of ordinary skill in the art at the time the invention was made to have used 3 mol% of 
iodine with respect to Miyake et al's iodide Y10-1 because Miyake et al shows that 3 
mole % iodine can be used with respect to iodide. 

Conclusion 

12. The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. US 6,756,537 and US 2005/0072462 are hereby made of record 

13. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Alan Diamond whose telephone number is 571-272- 
1338. The examiner can normally be reached on Monday through Friday, 5:30 a.m. to 
2:00 p.m. ET. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Nam Nguyen can be reached on 571-272-1342. The fax phone number for 
the organization where this application or proceeding is assigned is 703-872-9306. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
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published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 



Alan Diamond 
Primary Examiner 
Art Unit 1753 



Alan Diamond 
August 5, 2005 




